sequence is functionally equivalent to a naturally occurring hedgehog protein, binds to patched 
and induces cells to undergo hematopoiesis. . 



58. (Reiterated) A method according to claim 57, wherein the hedgehog compound is an 
Indian hedgehog, Desert hedgehog, or Sonic hedgehog protein or a fragment thereof which binds 
to patched and induces cells to undergo hematopoiesis. 



59. (Amended) A method according to claim 57, wherein the hedgehog compound is an 
Indian hedgehog protein or a fragment thereof which binds to patched. 



£0. (Twice Amended) A method according to claim ^wherein the TGF-P polypeptide is a 
bone morphogenic protein. 



61 . (Reiterated) A method according to claim 60, wherein the bone morphogenic protein is 
BMP-2, BMP-4, BMP-6, or BMP-7. 

\ 62. (Reiterated) A method according to claim 57, further comprising maintaining the cell 
population in vitro in a culture medium, and wherein contacting the cells with a hedgehog 
compound includes contacting the cells with a culture medium comprising the hedgehog 
compound. 

63. (Reiterated) A method according to claim 57, wherein the undifferentiated 
mesodermally derived cells are hematopoietic stem cells. 

64. (Reiterated) A method according to claim 63, wherein the hematopoietic stem cells are 
selected from cord blood cells, fetal liver cells, and peripheral blood cells. 

65. (Reiterated) A method according to claim 63, wherein the hematopoietic stem cells are 
obtained from adult bone marrow cells. 

66. (Reiterated) A method according to claim 57, wherein the cells are progenitor cells 
obtained from an adult human. 
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67. (Reiterated) A method according to claim 57, wherein the cells comprise embryonic 
tissue. 

68. (Reiterated) A method according to claim 57, wherein the cells comprise an embryonic 
explant culture. 

69. (Reiterated) A method according to claim 68, wherein the embryonic explant culture is a 
blastocyst. 

70. (Reiterated) A method according to claim 57, wherein the cells are hematopoietic stem 
cells within the bone marrow of an animal. 

71 . (Reiterated) A method according to claim 57, wherein the cells are hematopoietic stem 
cells present in the animal in at least one of bone marrow, cord blood cells, fetal liver cells and 
peripheral blood cells. 

72. (Reiterated) A method according to claim 70, wherein contacting the stem cells with the 
hedgehog compound includes administering an effective dose of the compound to the animal by 
any of oral, intradermal, subcutaneous, transmucosal, intramuscular, or intravenous routes. 

73. (Reiterated) A method according to claim 82, wherein the TGF-p polypeptide enhances 
the stimulation of hematopoiesis of the cells by more than the amount of stimulation of 
hematopoiesis resulting from administration of an identical amount of the TGF-p polypeptide in 
the absence of the hedgehog compound. 

82. (Reiterated) A method according to claim 57, further comprising contacting the cells 
with a TGF-p polypeptide. 



83. (Twice AmendedVA method of stimulating hematopoiesis in an animal, comprising 
administering to the animal Vi effective amount of a hedgehog compound comprising a 
polypeptide sequence at least 80% identical to a sequence selected from SEQ ID NO: 34, SEQ 
ID NO: 35, SEQ ID NO: 36, Se\iD NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 



-3- 



40, or a fragment thereof, which polypeptide sequence is functionally equivalent to a naturally 
occurring hedgehog protein, binds to patched and induces cells to undergo hematopoiesis.. 



84. (Reiterated) A method according to claim 83, wherein the hedgehog compound is an 
Indian hedgehog, Desert hedgehog, or Sonic hedgehog protein or a fragment thereof which binds 
to patched and induces cells to undergo hematopoiesis. 

85. (Reiterated) A method according to claim 83, further comprising contacting the cells 
with a TGF-p polypeptide. 

86. (Reiterated) A method according to claim 85, wherein the TGF-p polypeptide is a bone 
morphogenic protein. 



87. (Reiterated) A method according to claim 86, wherein the bone morphogenic protein is 
selected from BMP-2, BMP-4, BMP-6, and BMP-7. 



88. (Twice Amended) A method of stimulating a population of unditterentiated mammalian" 
mesodermally derived C*ells to undergo hematopoiesis, comprising contacting the cells with an 
effective amount of a hedcehog compound comprising a polypeptide sequence of SEQ ID NO: 
41, SEQ ID NO: 42, or a fragment thereof, which polypeptide sequence is functionally 
equivalent to a naturally occurring hedgehog protein, binds to patched and induces cells to 
iesis. \ 



undergo hematopoiesis. 




(Amended) A method according to claimW wherein the undifferentiated 
mesodermally-derived cells are a population of hematopoietic stem cells. 



90. (Reiterated) A method according to claim 89, wherein the hematopoietic stem cells are 
selected from cord blood cells, fetal liver cells, and peripheral blood cells. 

91 . (Reiterated) A method according to claim 89, wherein the cells are human progenitor 
cells. 
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92. (Reiterated) A method according to claim 89, wherein the cells are hematopoietic stem 
cells within the bone marrow of the animal. 

93. (Reiterated) A method according to claim 89, wherein the cells are hematopoietic stem 
cells present in the animal in at least one of bone marrow, cord blood cells, fetal liver cells and 
peripheral blood cells. 

94. (Reiterated) A method according to claim 83, wherein an effective dose of the hedgehog 
compound is administered to the animal by any of oral, intradermal, subcutaneous, transmucosal, 
intramuscular, or intravenous routes. 



95. (Twice Amended) A method of stimulating hematopoiesis in an animal, comprising 
administering to the animal an effective amount of a hedgehog compound comprising a 

olypeptide sequence of SjEQ ID NO: 41, SEQ ID NO: 42, or a fragment thereof, which 
polypeptide sequence is functionally equivalent to a naturally occurring hedgehog protein, binds 
to patched and induces cells touindergo hematopoiesis. 

96. (Twice Amended) A method of stimulating a population of undifferentiated mammalian 
mesodermally derived cells to undergo hematopoiesis, comprising contacting the cells with an 
amount of a hedgehog compound effective to stimulate the cells to undergo hematopoiesis, 

I wherein the hedgehog compound comprises a polypeptide sequence encoded by a nucleic acid 
\ which hybridizes under stringent conditionsUncluding a wash step of 0.2 x SSC at 65 °C, to a 
I nucleic acid sequence designated in one of SEQ ID Nos. 27-33, which polypeptide sequence is 
functionally equivalent to a naturally occurring hedgehog protein, binds to patched and induces 
cells to undergo hematopoiesis. \ . 



97. (Reiterated) A method according to claim 96, wherein the hedgehog compound is an 
Indian hedgehog, Desert hedgehog, or Sonic hedgehog protein or a fragment thereof which bii 
jjo patched and induces cells to undergo hematopoiesis. 

~3 W 

y&. (Amended) A method according to claim^T, wherein the hedgehog compound is an 
Indian hedgehog protein or a fragment thereof which binds to patched. 



t 

# 



99. (Reiterated) A method according to claim 96, further comprising contacting the cells 
with a TGF-p polypeptide. 

100. (Reiterated) A method according to claim 99, wherein the TGF-P polypeptide is a bone 
morphogenic protein. 

101. (Reiterated) A method according to claim 1 00, wherein the bone morphogenic protein is - 
BMP-2, BMP-4, BMP-6, or BMP-7. 

1 02. (Reiterated) A method according to claim 96, further comprising maintaining the cell 
population in vitro in a culture medium, and wherein contacting the cells with a hedgehog 
compound includes contacting the cells with a culture medium comprising the hedgehog 
compound. 

1 03. (Reiterated) A method according to claim 96, wherein the undifferentiated 
mesodermally derived cells are hematopoietic stem cells. 

\ 

104. (Reiterated) A method according to claim 103, wherein the hematopoietic stem cells are 
selected from cord blood cells, fetal liver cells, and peripheral blood cells. 

105. (Reiterated) A method according to claim 103, wherein the hematopoietic stem cells are 
obtained from adult bone marrow cells. 

1 06. (Reiterated) A method according to claim 96, wherein the cells are progenitor cells 
obtained from an adult human. 

1 07. (Reiterated) A method according to claim 96, wherein the cells comprise embryonic 
tissue. 

108. (Reiterated) A method according to claim 96, wherein the cells comprise an embryonic 
explant culture. 
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109. (Reiterated) A method according to claim 108, wherein the embryonic explant culture is 
a blastocyst. 

110. (Reiterated) A method according to claim 96, wherein the cells are hematopoietic stem 
cells within the bone marrow of an animal. 

111. (Reiterated) A method according to claim 96, wherein the cells are hematopoietic stem 
cells present in the animal in at least one of bone marrow, cord blood cells, fetal liver cells and 
peripheral blood cells. 

1 12. (Reiterated) A method according to claim 111, wherein contacting the stem cells with 
the hedgehog compound includes administering an effective dose of the compound to the animal 
by any of oral, intradermal, subcutaneous, transmucosal, intramuscular, or intravenous routes. 

113. (Reiterated) A method according to claim 99, wherein the TGF-P polypeptide enhances 
the stimulation of hematopoiesis of the cells by more than the amount of stimulation of 
hematopoiesis resulting from administration of an identical amount of the TGF-p polypeptide in 
the absence of the hedgehog compound. 

00 Please add the following new claims: 



(New) A method of stimulating a population of undifferentiated mammalian 
mesodermally derived cells to undergo hematopoiesis, comprising contacting the cells with 
means for activating hedgehog signaling in an amount effective to stimulate the cells to undergo 
hematopoiesis. 

Do. (New) A method according to claim U4, wherein the means for activating hedgehog 
signaling comprises Indian hedgehog, Desert hedgehog, or Sonic hedgehog protein or a fragment 
thereof which binds to patched and induces cells to undergo hematopoiesis. 

lit>. (New) A method according to claim 1 14, wherein the means for activating hedgehog 
signaling comprises Indian hedgehog protein or a fragment thereof which binds to patched. 
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(New) A method according to claim ^K, wherein the TGF-p polypeptide is a bone 
morphogenic protein. 

f H 

l. (New) A method according to claim ytT, wherein the bone morphogenic protein is BMP- 
2, BMP-4, BMP-6, or BMP-7. 

(New) A method according to claim iyT, further comprising maintaining the cell 
population in vitro in a culture medium, and wherein contacting the cells with a means for 
activating hedgehog signaling includes contacting the cells with a culture medium comprising 
the means for activating hedgehog signaling. 

5?. So 

yQ\ (New) A method according to claim 11% wherein the undifferentiated mesodermally 
derived cells are hematopoietic stem cells. 

$ § 

Of. (New) A method according to claim L20, wherein the hematopoietic stem cells are 
selected from cord blood cells, fetal liver cells, and peripheral blood cells. 

1^22. (New) A method according to claim pO, wherein the hematopoietic stem cells are 
obtained from adult bone marrow cells. 

123 . (New) A method according to claim J/?4, wherein the cells are progenitor cells obtained 
from an adult human. 

]£4. (New) A method according to claim J/ft, wherein the cells comprise embryonic tissue. 

y[5. (New) A method according to claim l^f, wherein the cells comprise an embryonic 
explant culture. 

(New) A method according to claim yts, wherein the embryonic explant culture is a 
blastocyst. 
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(New) A method according to claim wherein the cells are hematopoietic stem cells 
within the bone marrow of an animal. 



1 (New) A method according to claim 1 )A 9 \ 



l^T. (New) A method according to claim \)A, wherein the cells are hematopoietic stem cells 
present in the animal in at least one of bone marrow, cord blood cells, fetal liver cells and 
peripheral blood cells. 

Yp, (New) A method according to claim 1^7, wherein contacting the stem cells includes 
administering an effective amount to the animal by any of oral, intradermal, subcutaneous, 
transmucosal, intramuscular, or intravenous routes. 

M0. (New) A method according to claim L2rl 9 wherein the TGF-p polypeptide enhances the 
stimulation of hematopoiesis of the cells by more than the amount of stimulation of 
hematopoiesis resulting from administration of an identical amount of the TGF-p polypeptide in 
the absence of the means for activating hedgehog signaling. 

y(\ . (New) A method according to claim 1 14, further comprising contacting the cells with a 
TGF-p polypeptide. 

1^2. (New) A method of stimulating hematopoiesis in an animal, comprising administering to 
the animal means for activating hedgehog signaling in an amount effective to induce cells to 
undergo hematopoiesis. 

135*. (New) A method according to claim l?2, wherein the means for activating hedgehog 
signaling comprises Indian hedgehog, Desert hedgehog, or Sonic hedgehog protein or a fragment 
thereof which binds to patched and induces cells to undergo hematopoiesis. 

Vm. (New) A method according to claim L2>2, further comprising contacting the cells with a 
TGF-P polypeptide. 

l^fi. (New) A method according to claim L2$, wherein the TGF-p polypeptide is a bone 
morphogenic protein. 



xj^* (New) A method according to claim l^s wherein the bone morphogenic protein is 
selected from BMP-2, BMP-4, BMP-6, and BMP-7. 

1^/ (New) A method of stimulating a population of undifferentiated mammalian 
mesodermally derived cells to undergo hematopoiesis, comprising contacting the cells with 
means for binding patched and thereby activating hedgehog signaling in an amount effective to 
induce cells to undergo hematopoiesis. 

n^t? (New) A method according to claim f^ wherein the undifferentiated mesodermally 
derived cells are a population of hematopoietic stem cells. 

1^ (New) A method according to claim "^wherein the hematopoietic stem cells are 
selected from cord blood cells, fetal liver cells, and peripheral blood cells. 

40. (New) A methodaccording to claim 138, wherein the cells are human progenitor cells. 

IJfi: (New) A method according to claim^Twherein the cells are hematopoietic stem cells 
within the bone marrow of the animal. 

l^f. (New) A method according to clain^^, wherein the cells are hematopoietic stem cells 
present in the animal in at least one of bone marrow, cord blood cells, fetal liver cells and 
peripheral blood cells. 

iff. (New) A method according to claim 13X wherein an effective dose is administered to the 
animal by any of oral, intradermal, subcutaneous, transmucosal, intramuscular, or intravenous 




routes. 



1 #4. (New) A method of stimulating hematopoiesis in an animal, comprising administering to 
the animal means for binding patched and thereby activating hedgehog signaling in an amount 
effective to induce cells to undergo hematopoiesis. 
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The claims presented above incorporate changes as indicated by the marked-up versions below. 



57. (Thrice Amended) A method of stimulating a population of undifferentiated mammalian 
mesodermally derived cells to undergo hematopoiesis, comprising contacting the cells with an 
amount of a hedgehog compound effective to stimulate the cells to undergo hematopoiesis, 
wherein the hedgehog compound comprises a polypeptide sequence at least 80% identical to a 
sequence selected from SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, 
SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, or a fragment thereof, which polypeptide 
sequence is functionally equivalent to a naturally occurring hedgehog protein, binds to patched 
and induces cells to undergo hematopoiesis. 

59. (Amended) A method according to claim 57, wherein the hedgehog compound is an 
Indian hedgehog protein or a fragment thereof which binds to patched. 

60. (Twice Amended) A method according to claim 82 SO, wherein the TGF-(3 polypeptide 
is a bone morphogenic protein. 

83. (Twice Amended) A method of stimulating hematopoiesis in an animal, comprising 
administering to the animal an effective amount of a hedgehog compound comprising a 
polypeptide sequence at least 80% identical to a sequence selected from SEQ ID NO: 34, SEQ 
ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 

40, or a fragment thereof, which polypeptide sequence is functionally equivalent to a naturally 
occurring hedgehog protein, binds to patched and induces cells to undergo hematopoiesis. 

88. (Twice Amended) A method of stimulating a population of undifferentiated mammalian 
mesodermally derived cells to undergo hematopoiesis, comprising contacting the cells with an 
effective amount of a hedgehog compound comprising a polypeptide sequence of SEQ ID NO: 

41, SEQ ID NO: 42, or a fragment thereo f, which polypeptide sequence is functionally 
equivalent to a naturally occurring hedgehog protein, which binds to patched and induces cells to 
undergo hematopoiesis. 
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89. (Amended) A method according to claim 88, wherein the undifferentiated m e sod e rmal 
mesodermallv -derived cells are a population of hematopoietic stem cells. 

95. (Twice Amended) A method of stimulating hematopoiesis in an animal, comprising 
administering to the animal an effective amount of a hedgehog compound comprising a 
polypeptide sequence of SEQ ID NO: 41, SEQ ID NO: 42, or a fragment thereo f, which 
polypeptide sequence is functionally equivalent to a naturally occurring hedgehog protein, whieh 
binds to patched and induces cells to undergo hematopoiesis. 

96. (Twice Amended) A method of stimulating a population of undifferentiated mammalian 
mesodermally derived cells to undergo hematopoiesis, comprising contacting the cells with an 
amount of a hedgehog compound effective to stimulate the cells to undergo hematopoiesis, 
wherein the hedgehog compound comprises a polypeptide sequence encoded by a nucleic acid 
which hybridizes under stringent conditions, including a wash step of 0.2 x SSC at 65 °C, to a 
nucleic acid sequence designated in one of SEQ ID Nos. 27-33, which polypeptide sequence is. 
functionally equivalent to a naturally occurring hedgehog protein, binds to patched and induces 
cells to undergo hematopoiesis. 

98. (Amended) A method according to claim 96, wherein the hedgehog compound is an 
Indian hedgehog protein or a fragment thereof which binds to patched. 

REMARKS 

Claims 57-73 and 82-144 constitute the pending claims in the present application. 
Applicants cancel, without prejudice, claims 74 and 75. Applicants add new claims 1 14-144. 
Support for the subject matter of these claims is found throughout the specification. No new 
matter has been entered. Applicants respectfully request reconsideration in view of the following 
remarks. 

Applicants maintain the arguments of record regarding the alleged improper 
incorporation by reference of WO 95/18856, as well as the arguments of record regarding the 
rejections under 35 U.S.C. 1 12, first paragraph. Applicants maintain that the specification as 
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